Abstract. The logistics industry is one of the major industries involving carbon emissions. It is significant for energy-conservation and emissions-reduction to study the relationship between development of logistics and carbon emissions. This paper estimates the statistics of carbon emissions about logistics industry based on energy-consumption from 1995 to 2011 in Tianjin area. And then, time-series data relating to output value of logistics industry and the carbon emissions is fitted. This paper analyzes the situation of carbon emissions according to the result of regression analysis and EKC model. At last, low carbonization strategy is proposed according to local logistics industry status.
Introduction
In recent years, development of low carbon economy has become the hot spot of government and scholars, as a result of the serious effects on people's life for global warming and environmental pollution. At present, greenhouse gas emissions of China runs up to 15% of this of whole world every year, while CO 2 is accounting for more than 80% of greenhouse gas. The average annual growth rate of CO 2 emissions is 17.8%, which was leaped into the front ranks of the world in past 10 years [1] . According to the people's republic of China national economic and social development in the twelfth five year plan outline in March 2011, CO 2 emissions per unit of GDP in 2015 should decline by 17% compared to 2010. China is still facing great pressure on CO 2 reduction to achieve this goal.
In addition to large energy consumption, the logistics industry cause huge carbon emissions. The transportation accounts for around 25% of global CO 2 emissions, suggested by report titled transport, energy and carbon dioxide: towards sustainable development released by IEA in 2009 [2] . The oil consumption of China's logistics industry ranks only after manufacturing industry, and the high greenhouse gas emission due to oil makes the logistics industry become the hot spot of energy conservation and emissions reduction [3] . Therefore, the low carbon development of logistics industry is an important way to realize the low carbon economy.
Tianjin has stated its propositions clearly in Tianjin city national economic and social development in the twelfth five year plan that it is important to speed up the establishment of the position of international shipping center and international logistics center in northern area. With the rapid development of logistics industry in recent years, the annual growth rate of logistics industry remained at more than 20%. At the same time, as one of the national low carbon city pilot units, it possesses positive guidance for Tianjin to explore and study the development of low carbon logistics industry.
Estimation about Carbon Emission of Tianjin's Logistics Industry

Data Sources
The data about various energy consumption from 1995 to 2011 in Tianjin of this paper is refers to 
Estimation Method
Since there is no direct monitoring data of CO 2 emissions of logistics industry currently, information of carbon emissions is estimated. The CO 2 emissions are mainly from combustion of fossil fuel, so we can estimate the CO 2 emissions of logistics industry according to consumption of various energy of logistics industry. Estimation formula is:
where C is total carbon emissions, i C is carbon emissions of energy, i E is energy consumption, i  is folding of standard coal coefficient and i  is carbon emission coefficient. There are some common various energy folding of standard coal coefficient and various energy carbon emission coefficient shown in table 1 and table 2 . 
Estimation and Trend of Total Carbon Emissions' Change
We can get the consumption of various energy of logistics industry from 1995 to 2011 in Tianjin according to China energy statistical yearbook, and based on formula (1), carbon emissions of energy are shown in table 3. 12.83 260.02 As can be seen from the data in the table, from 1995 to 2011, the carbon emissions of logistics industry in Tianjin showed a upward tendency as a whole. In this 17 years, the carbon emissions increase from 539.1 thousand tons to 2600.2 thousand tons, increased by 382.32%, and the average annual growth rated up to 10.33%. And in 1996, the growth rate is fastest, reached 32.72%.
Viewed from the carbon emissions of different energy, the trend of coal's carbon emissions is complex, showing a "W" type, while there is a general uptrend in the carbon emissions of oil and electric power. Specifically, carbon emissions of coal fluctuated from 79.6 thousand tons to 208.0 thousand tons, reached the bottom in 1998 and 2007, respectively 92.1 thousand tons and 79.6 thousand tons, and reached its peak in 2003, up to 208.0 thousand tons. The carbon emissions of oil increased from 388.1 thousand tons to 2325.8 thousand tons, increased by 499.28%, and the average annual growth rated up to 11.84%, and in 1996 the growth rate is fastest, reached 53.57%. The carbon emissions of electric power increase from 21.0 thousand tons to 128.3 thousand tons, increased by 510.96%, and the average annual growth rate up to 11.98%, and in 2003 the growth rate was fastest, reached 188.86%. At the same time, we can see that carbon emissions of oil had been higher than that of other energy.
Analysis of Carbon Emission of Tianjin Logistics Industry Based on EKC Model
In the 1950s, studying the relationship between income levels and distributive justice, Simon Kuznets [4] found a phenomenon of income inequality. This phenomenon increased at first and then decreased, shows inverted U curve, which is the Kuznets curve. Then, scholars found that there was also inverted U curve between environmental pollution and economic development level. So the environmental Kuznets curve (EKC) EKC was extended according to the Kuznets curve. In recent years, scholars found that the EKC model shows not only inverted U type, but also U type, N type and even linear relation [5] . The mathematical model is that
When b1≠0 and b2=b3=0, it fits linear relation. When b1>0, b2<0 and b3=0, it fits inverted U type. When b1<0, b2>0 and b3=0, it fits U type. When b1>0, b2<0 and b3>0, it fits N type. When b1<0, b2>0 and b3<0, it fits inverted N type.
In this paper, carbon emissions are defined as the dependent variables y, and logistics industry output as the independent variable x. The logistics industry output and carbon emissions of Tianjin are analyzed by linear, quadratic and cubic curve fitting, based on SPSS19.0. The curves are shown in Figure 1 , and we can find parameters in Table 4 . In order to eliminate the price factor, we convert the logistics industry output into the constant prices that base period is 1995. Figure 1 The curve fitting chart 
According to regression equation and fitting curves, the relationship between logistics development and carbon emissions of Tianjin shows inverted U curve. Namely, with the increase of logistics industry output, carbon emissions increased at first and then decreased. At present, logistics industry of Tianjin is still in the process. And the carbon emissions are still increasing, but growth rate is slowing down. Based on EKC model, the relationship between logistics development and carbon emissions in Tianjin is still in the left half of EKC, but it will reach the inflection point soon.
Conclusion
Based on the above analysis, we can draw the following conclusions. First, the carbon emissions of logistics industry in Tianjin are mainly caused by the oil consumption. As can be seen from the data in Table 3 , since 1996, the carbon emissions come from oil consumption in logistics industry accounts for more than 80% of total carbon emissions. Second, the relationship between logistics development and carbon emissions of Tianjin shows inverted U curve, and it will reach the inflection point soon. And the development of low carbon logistics industry has made some progresses.
Therefore, to promote low carbon development of Tianjin, we should optimize the energy source composition; promote the use of clean energy at first. According to notice of Tianjin about low carbon city pilot implementation plan, Tianjin government put forward some plans. That are vigorously developing solar energy and utilization of geothermal energy, actively supporting and guiding photovoltaic power generation, wind power generation and biomass power generation and expanding the source and the field of application of natural gas, and by 2015, proportion of natural gas in the structure of primary energy should accounts for more than 8%. Secondly, to achieve the purpose of energy saving we should speed up the construction of logistics information platform, allocate logistics resource intensively and optimally, realize multimodal transport modes such as railway transport, air transport and sea transport, and improve the rate of actual loading. Thirdly, we should also develop low carbon logistics operation standard, establish perfect assessment and the incentive and constraint mechanism of energy-saving emission reduction and guide the logistics enterprises to use information technology to reform the traditional logistics mode, to achieve low carbon logistics operation. 
